1. Very recently, the third author proved that all regular c-partite tournaments are vertex pancyclic when c 5, and that all, except possibly a nite number, regular 4-partite tournaments are vertex pancyclic. Clearly, in a regular multipartite tournament, each partite set has the same cardinality. As a supplement of Yeo's result we prove rst that an almost regular c-partite tournament with c 5 is vertex pancyclic, if all partite sets have the same cardinality. Second, we show that all almost regular c-partite tournaments are vertex pancyclic when c 8, and third that all, except possibly a nite number, almost regular c-partite tournaments are vertex pancyclic when c 5.
Terminology and introduction
In this paper all digraphs are nite without loops and multiple arcs. A digraph without cycles of length two is an oriented graph. A c-partite or multipartite tournament is an orientation of a complete c-partite graph. A tournament is a c-partite tournament with exactly c vertices. The vertex set and the arc set of a digraph D are denoted by V (D) and E(D), respectively. If xy is an arc of a digraph D, then we say that x dominates y, and if A and B are two disjoint subsets of V (D) 
). Let be an integer in f1; 2; : : : ; jV (C)jg and let fx; yg V (D)?V (C) be arbitrary. A -partner of (x; y) on C is a vertex z 2 V (C) such that z ! x and y ! z (+ ) . Let D be a digraph and let k be some integer. A cycle C 0 is k-reducible, if there are cycles C 1 ; C 2 ; : : : ; C k in D such that for every i = 0; 1; : : : ; k ? 1 there is a vertex w i 2 V (C i ), such that C i+1 = C i w , then a cycle C 0 is (w; k)-reducible, if it is k-reducible and w belongs to all the cycles C 0 ; C 1 ; : : : ; C k (i.e. w i 6 = w for every i = 0; 1; : : : ; k ? 1). In 1996, the second author 5] conjectured that every regular c-partite tournament, with c 4, is pancyclic. Very recently, the third author 9] proved that all regular c-partite tournaments with c 5 are even vertex pancyclic. Clearly, in a regular multipartite tournament, each partite set has the same cardinality. In this paper we rst prove as a supplement of Yeo's result that an almost regular c-partite tournament with c 5 is vertex pancyclic, if all partite sets have the same cardinality. Second, we show that all almost regular c-partite tournaments with c 8 are vertex pancyclic. Third, we prove that almost all, that means all except possibly a nite number, almost regular 5, 6 and 7-partite tournaments are also vertex pancyclic. In addition, the third author 10] proved that almost all regular 4-partite tournaments are vertex pancyclic. We have construct some in nite families of almost regular 4-partite tournaments which are not vertex pancyclic. These families show that the last mentioned result of the third author is no longer valid for almost regular 4-partite tournaments. For reason of completeness we also study the statements of these theorems for 2 c 4 in the special case that all partite sets have the same cardinality. In view of Theorem 2.3, and analously to the proof of Theorem 3.2, we obtain the following result. Let p n ? 2 + 2 rst. Since jV (D 0 )j 2 + 1 and jV c (x)j; jV c (y)j , it follows that s (2 + 1 ? 2 )=2 > 0. For p n ? ? + 2, we have jV (D 0 )j + + 1. Let V 1 ; V 2 ; : : : ; V c be the partite sets of D such that jV 1 j jV 2 j : : : jV c j, and assume rst that x 6 2 V c or y = 2 V c . Then jV c (x)j + jV c (y)j + which again implies that s > 0. If fx; yg V c , note that n ? jV c (x)j = n ? is even. In this case, Lemma 4.3 yields that the number of 1-partners of (x; y) in F is at least s + 1 ( + + 1 ? 2 + 2)=2 > 0, since + 2 . Let u be a 1-partner of (x; y) in F and let C be the cycle in F with u 2 V (C). Now the cycle subgraph (F ? C) C u (i) There exist cycles C 1 and C 2 in F such that either C 1 is (w; 1)-reducible and C 2 is 2-reducible, or C 1 is 1-reducible and C 2 is (w; 2)-reducible.
Preliminary results
(ii) There exist cycles C 1 and C 2 in F such that C 1 is (w; 1)-reducible and C 2 is 1-reducible. Since we are done by Lemma 4.2 if (1) holds, assume that this is not the case. In particular, this implies that jV (F )j < p.
If (9) is true, then let C be a smallest cycle in D 0 . Clearly, 3 jV (C)j 4, since any cycle of length at least 5 in a multipartite tournament has a chord. If jV (F )j + jV (C)j p, then the cycle subgraph F C contradicts the maximality of jV (F )j. For jV (F )j + jV (C)j > p, it follows that jV (F )j p ? 3. By (i) we can delete jV (F )j + jV (C)j ? p vertices from F to obtain a new cycle subgraph F 0 with w 2 V (F 0 ) and jV (F 0 )j = p ? jV (C)j. Now the cycle subgraph F 0 C consists of p vertices, a contradiction to the maximality of jV (F )j. By the assumption, a statement of (2)- (8) (2)- (8) separately. Claim (a): If one of (2)- (8) in F using di erent 1-partners which are all di erent from u 1 and u ?
1 . Then we delete u 1 to obtain again a cycle subgraph of size p containing w. Claim (b) : If one of (2)- (8) (F 0 ) . If D 00 is acyclic, then we are done analogously to Case 1, since a longest path in D 00 is at least as long as in D 0 . Therefore, assume that D 00 is not acyclic and let C be a cycle in D 00 with 3 jV (C)j 4. If jV (C)j = 3, then delete the vertex u 1 from C F 0 . Otherwise, delete u 1 and u 3 from C F 0 . In both cases, we obtain a cycle subgraph of size p, contradicting the maximality of jV (F )j. This completes the proof of the Claim (b). Since 2 l p ? jV (F )j ? 2 implies that p ? jV (F )j 4, the cases (2), (3), (4) , and (5) do not hold. If (6) is true, then (p 0 ; p l ) has at least four 1-partners in F and we summarize by Claim (a) and Claim (b) that l = 2. Assume rst that (p 0 ; p 2 ) has a 1-partner in F that is di erent from u 1 ; u ? 1 ; u 2 ; u ? 2 ; u 3 ; and u ? 3 . When P is inserted in F by using this partner to obtain the cycle subgraph F 0 , then jV (F 0 )j = p ? 1 and it is easy to see that (i) still holds. This contradicts the maximality of jV (F )j. Hence, let now all the 1-partners of (p 0 ; p 2 ) belong to the vertex set fu 1 ! p 0 , the cycle C 2 is still 2-or (w; 2)-reducible, respectively, which again contradicts the maximality of jV (F )j. Otherwise, u 1 and u ?
1 are 1-partners of (p 0 ; p 2 ) and we can use u 1 to insert P to obtain a cycle subgraph that still satis es (i). Now assume that (7) holds. By Claim (a), l 2 and hence, Theorem 2.10 implies that there is a (p 0 ; p l )-path P 0 of length 1 or 2 in D 0 . Since (p 0 ; p l ) has at least ve 1-partners in F, it has a 1-partner which is di erent from u 1 , u ? 1 , u 2 , and u ? 2 . We insert P 0 into F using this 1-partner to obtain the cycle subgraph F 0 . Note that p ? 3 jV (F 0 )j p ? 2 and that (ii) holds. Therefore, F 0 contradicts the maximality of jV (F )j. If (8) holds, then again l 2 by Claim (a). If l 3, then we proceed analogously to the situation when (7) is true (with P 0 having length 2 or 3). For l = 2, We deduce from Lemma 4.2 that w is contained in a t-cycle for t 2 f3; 4; : : : ; 9g. Furthermore, the factor F = C 1 C 2 has property (i) in Lemma 4.7 which completes the proof. 2 
Vertex pancyclic almost regular c-partite tournaments
In a regular multipartite tournament, every partite set has the same cardinality. Hence, our rst result in this section is a supplement of Yeo's 9] Theorem 2.7. 
